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Background

Lead is a highly toxic metal
behavioural problems and

that may cause a range of health effects, from
learning disabilities, to seizures, damaged

nervous connections (especially in young children), blood and brain

disorders and death.
Oldest recorded uses of Lead - Catalhoyuk,

Turkey

Industrial Revolution — Lead
production rises (90.000

tonTes)

6400 BC

1AD

EU Directive restriting Lead content in
gasoline

Amendment of US Safe Drinking Water Act - Lead and Copper
Rule

E-waste Recycling Act — California

US Toxic Substances
Control Act

The largest annual pre-industrial production

RoHS and WEEE
implementation

RoHS and WEEE EU Directives are approved

US Clean Air Act Amendments
restriting lead from all US motor fuels

of lead (80.000 tonnes) by the Roman
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Where is Lead on EEE?
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Life Cycle Assessment

What is the Life Cycle Assessment?

Compilation and evaluation of the inputs, outputs and the
potential environmental impacts of the consecutive and
interlinked stages of a product system, from raw material
acquisition or generation of natural resources to final

disposal.

ISO 14040: Environmental management - Life cycle assessment — Principles and framework,
International Organisation for Standardisation (ISO), Geneve 2006
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Solders Life Cycle
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Results
Comparison of Lead based and Lead Free solders Life Cycle
450 » Lead Free Solders
400 - (LFS) present lower

environmental
impacts than Lead
based solders
(=38%)

350 -
300 -
250 -
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150 -
100 -
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Pt

» Resources damage
category presents an
increase of about
34%

SnPbAg paste SnPb Bar LFS paste LFS Bar

B Human Health  ® Ecosystem Quality = Resources

« Human Health and
Ecossytem quality
have lower impacts

Greenbelt, December 7, 2012




Results
Contribution of three major life cycle stages
* 99,3% of LFS
250 i .
environmental
200 47 impacts are due to
solder manufacturing
150 -
& * Environmental
100 Impacts descending
distributed
>0 throughout its life
0 | | | 7 cycle for of lead
SnPbAg paste SnPb Bar LFS paste LFS Bar based solders
B Manufacturing M Soldering and finishing ™ end-of-life « Manufacture of Lead

based solders
present lower
environmental

e BFS
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Results

Contribution to the life cycle environmental impacts

SnPb SnPb Bar LFS LFS Bar
paste paste

Manufacturing
Soldering and finishing
End-of-life

Significant reduction
of exposure risk!
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Components Life Cycle

3 v,/ \

Soldering
Process

Components
Manufacture

Metal Alloys
Processing

\

[ Extraction/Acquisition ] [ End-of-Life

of Metal Alloys

Electric/Electronic
Product Use

i

p-

Greenbelt, December 7, 2012



Components Life Cycle

Soldering
Process

“Electric/Electronic
Product Use

ELECTROVALUE

1 End-of-Life

i

Greenbelt, December 7, 2012




Results
Comparison of different reuse percentages environmental impacts
16 « Different reuse
1o percentages were
given to the

12 - components in order

to simulate the
amount of
components that
confirm in compliance
with the quality
requirements.

10

Actual Scenario Reuse 25% Reuse 50%% Reuse 75% « Human Health
M Human Health M Ecosystem Quality ¥ Resources damage CategOry still
expresses
considerable impact
values
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Results

Environmental impact contribution of the life cycle different stages

» Most of the
environmental
impacts (=91%) occur
during production of

14 -

12 A

0 the EE components,
which also includes
the extraction of
materials

Actual Scenario Reuse 25% Reuse S0% Reuse 75%

B Components Production M PCB Production W Assembly W End-of-Life
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Conclusions

« Lead-free solders present environmental benefits when compared
to Lead based solders;

 The environmental benefits are mainly related to a decrease on
Human Health impacts from a substantial reduction of exposure
risk to Organic and Carcinogenic compounds during use and end-
of-life stages;

« The most relevant environmental impact occur in the mineral
extraction, exploitation and treatment of materials;

« The reuse of EE components has environmental benefits when
compared to their recycling, mainly due to the avoidance of life
cycle stages that present a high consumption of raw materials;
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Other Results

ELECTROVALUE

Management Tool for SME, containing:
International Legislation Database;
*Disassembly Training Courses;
*Guidelines for Technical Compliance;
*Environmental Analysis;

*Economical Analysis;

*Reliability;

«Safety Procedures;
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